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* NOTICES * 




JPO and NCIPl are not responsible for any 
damages caused by the use o£ this translation. 

1 .This dociiment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An input means (1) to input the input which consists of an alphabetic character and a notation, 
and a word train generation means to change into a word train equivalent to this input the input inputted 
with this input means (1) (6), a semantic interpretation means (9) to interpret the semantics of said input 
by analyzing the word train generated with said word train generation means (6) with reference to the 
word dictionary section (8) in which the semantics and the grammatical attribute of a word were 
mentioned, and this word dictionary section (8) — since — the becoming information processor. 
[Claim 2] Said word train generation means (6) is the information processor according to claim 1 which 
has the conversion dictionary section for a means change into the word train containing an imagination 
word with the semantics and the grammatical attribute which is equivalent to this notation in this input, 
and conversion (7) when said input includes the notation, and is characterized by to be mentioned the 
semantics and the grammatical attribute of said imagination word with a general word in said word 
dictionary section (8). 

[Claim 3] a coordinate input means (1) for said input means (1) to input a hand coordinate, a recognition 
means (4) recognize an alphabetic character and a notation from the hand coordinate data inputted with 
this coordinate input means (1), and a writing location detection means (5) detect the writing location of 
this alphabetic character and a notation ~ since ~ the information processor of claim 1 characterized by 
to become, and two publications. 

[Claim 4] Claims 1 and 2 characterized by having the processing activation section (10) which performs 
processing based on the semantics of said input acquired from said semantic interpretation means (9), 
the information processor of three publications. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an information processor with the function to 

understand the semantics of the inputted information. 

[0002] 

[Description of the Prior Art] The equipment which performs processing from the former based on the 
information inputted with natural language in fields, such as database retrieval, is put in practical use. 
Furthermore, recently, the handwriting input with a pen attracts attention as an input means replaced 
with a keyboard, and the equipment which understands the semantics of the character string inputted in 
handwriting, and performs processing is also developed (for example, the "Nikkei cutting tool" July, 
1992 issue, P96-P97). 

[0003] With this kind of equipment, by performing syntax analysis and a semantic analysis further to the 
character string obtained as a result of recognition processing, he understands the semantics of an input 
and processing is performed. For example, if it writes down on an input unit, saying "output Data A to a 
printer", the contents of the document of the identifier of Data A will be outputted from a predetermined 
printer. By the way, when usually requesting processing from others by memorandum writing etc., the 
brief expression which includes notations, such as an arrow head, like drawing 2 (a) is used in many 
cases. 

[0004] However, with the language-processing equipment only for an alphabetic character like before, 
he cannot understand semantics of the information to which the alphabetic character and the notation 
were intermingled in this way. The equipment which calculates the formula of the handwriting inputted 
in the calculation-by- writing format like a thing given in JP,4-76756,A (G06F 15/20) as equipment 
which understands semantics on the other hand from the information to which the alphabetic character 
and the notation were intermingled, and performs processing is proposed. 

[0005] With this kind of equipment, since the semantics of the notation used is limited, the digit string 
and notation which were inputted are transposed to the suitable form based on each location. However, 
in the instruction which consists of natural language as shown in drawing 2 (a), and a notation, the 
semantics of the notation used is not necessarily limited like [ in the case of a formula ]. For example, 
the arrowhead in drawing 2 (a) expresses the semantics "output - (data A) to - (printer)." 
[0006] However, when inputted like drawing 3 (a) also with the same arrowhead, the semantics "send - 
(telephone) to - (Mr. Suzuki)" is expressed. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, although one notation may be used in various 
semantics according to a scene like a general word, in a Prior art, he cannot understand correctly the 
instruction including the notation used in such broad semantics. The information processor which 
understands correctly the semantics of the information which this invention is made in consideration of 
the above-mentioned actual condition, and consists of an alphabetic character including the notation 
used in various semantics and a notation is realized. 
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[0008] 




[Means for Solving the Problem] The information processor of this invention is constituted by the 
following. An input means to input the input which consists of an alphabetic character and a notation (1) 
A word train generation means to change into a word train equivalent to this input the input inputted 
with this input means (1) (6) The word dictionary section in which the semantics and the grammatical 
attribute of a word were mentioned (8) A semantic interpretation means to interpret the semantics of said 
input by analyzing the word train generated with said word train generation means (6) with reference to 
this word dictionary section (8) (9) 

[0009] Moreover, the information processor of this invention is set for said word train generation means 
(6). When said input includes the notation, have the conversion dictionary section for a means to change 
into the word train containing an imagination word with the semantics and the grammatical attribute 
which are equivalent to this notation in this input, and conversion (7), and it sets in said word dictionary 
section (8), It is characterized by recording the semantics and the grammatical attribute of said 
imagination word with a general word. 

[0010] Furthermore, in the document-processing-system equipment of this invention, it is characterized 
by for said input means (1) to consist of the coordinate input means (1) for inputting a hand coordinate, 
a recognition means (4) recognize an alphabetic character and a notation from the hand coordinate data 
inputted with this coordinate input means (1), and a writing location detection means (5) detect the 
writing location of this alphabetic character and a notation. 
[0011] 

[Function] He treats an alphabetic character and a notation in the same language system, and he 
understands the semantics of input in the information processor of this invention by changing into the 
word train containing the imagination word which is equivalent to a notation in the input which consists 
of an alphabetic character and a notation in a word train generation means (6), and analyzing a word 
train with reference to the word dictionary section (8) in which the semantics and the grammatical 
attribute of the imagination word were beforehand mentioned in the semantic-interpretation means (9). 
[0012] 

[Example] Drawing 1 is the block diagram showing the functional configuration of the information 
processor of one example of this invention. In this drawing, (1) is a coordinate input unit. This 
coordinate input device (1) mainly consists of a tablet, detects the coordinate (x y) of a pen with a fixed 
time interval, and outputs the data (henceforth hand coordinate data) of time series in which the hand of 
a pen is shown. 

[0013] (2) is a control section. This control section (2) performs various control, such as I/O of the data 
between each equipment shown in this drawing, while mainly consisting of a CPU and inputting hand 
coordinate data. (3) is an alphabetic character and notation distinction equipment. This alphabetic 
character and notation distinction equipment (3) distinguish whether the stroke set which constitutes 
writing information is an alphabetic character, or it is a notation based on the hand coordinate data 
inputted from the coordinate input device (1) through the control section (2), and outputs that result to 
an alphabetic character, notation recognition equipment (4), and writing location detection equipment 
(5) with hand coordinate data. 

[0014] (4) is an alphabetic character and notation recognition equipment. This alphabetic character and 
notation recognition equipment (4) consist of a well-known character recognition processor and a 
notation recognition processor. In an alphabetic character and notation distinction equipment (3), this 
alphabetic character and notation recognition equipment (4) perform character recognition processing to 
the stroke set distinguished from the alphabetic character, and performs notation recognition processing 
to the stroke set distinguished from the notation. And this alphabetic character and notation recognition 
equipment (4) retum the character code or sjonbolic code which it is as a result of recognition to a 
control section (2) through an alphabetic character and notation distinction equipment (3). 
[0015] (5) is writing location detection equipment. This writing location detection equipment (5) 
searches for the writing position coordinate (x y) of each stroke set from hand coordinate data, and 
returns that coordinate value to a control section (2) through an alphabetic character and notation 
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distinction equipment (3). (6) iWord train generation equipment. This word train generation equipment 
(6) generates the word train corresponding to writing information based on the recognition result and 
writing position coordinate which were inputted through a control section (2), and an alphabetic 
character and notation distinction equipment (3) from an alphabetic character, notation recognition 
equipment (4), and writing location detection equipment (5), referring to the word dictionary section (8). 

[0016] When, as for this word train generation equipment (6), the input includes the notation in the case 
of this generation, it changes into the character string containing the imagination word equivalent to a 
notation by arranging each element of a character string and a notation in suitable sequence according to 
the class of notation first, next referring to the conversion dictionary section (7). And finally the word 
dictionary section (8) is used, a character string is divided per word, and a word train is generated. 
[0017] (7) is the conversion dictionary section. This conversion dictionary section (7) mainly consists of 
a ROM, and the information for changing into the character string containing the imagination word 
equivalent to the notation which has registered the character string including a notation into the word 
dictionary section (8) is recorded. (8) is the word dictionary section. This word dictionary section (8) 
mainly consists of a ROM, and the imagination word with the semantics and the grammatical attribute 
which are equivalent to a notation with a general word is registered. 

[0018] (9) is language analysis equipment. This language analysis equipment (9) performs syntax 
analysis and a semantic analysis to the word train generated with word train generation equipment (6), 
and outputs them to the activation section (10) in quest of the semantic structure of writing information. 
(10) is the activation section. This activation section (10) performs required processing based on the 
semantics of the writing information acquired with language analysis equipment (9). 
[0019] Drawing 2 is drawing for explaining actuation of the information processor of one example of 
this invention. Drawing 2 (a) expresses the condition that writing information was inputted in the 
coordinate input unit (1). (21), (22), and (23) are the writing stroke sets inputted, respectively. (24) is the 
alphabetic character preprinted guide line beforehand shown in the writing side. The hand coordinate 
data corresponding to writing information is first sent out to an alphabetic character and notation 
distinction equipment (3) through a control section (2). 

[0020] An alphabetic character and notation distinction equipment (3) distinguish an alphabetic 
character and a notation from the inputted hand coordinate data. Distinction of an alphabetic character or 
a notation is performed based on the magnitude of the stroke set to an alphabetic character preprinted 
guide line. That is, that on which that notes of was taken in one preprinted guide line was written down 
ranging over an alphabetic character and two preprinted guide lines or more judges with a notation. In 
this example, a stroke set (21) and (23) are judged to be a character string, and a stroke set (22) is judged 
to be a notation. 

[0021] An alphabetic character and notation recognition equipment (4) perform recognition processing 
according to the judgment result of an alphabetic character and notation distinction equipment (3). "A 
rightward arrowhead" and a stroke set (23) are recognized [ a stroke set (21) ] to be character strings "a 
printer" for a character string "Document A" and a stroke set (22). A recognition result is outputted to 
word train generation equipment (6) through an alphabetic character, notation distinction equipment (3), 
and a control section (2). 

[0022] Writing location detection equipment (5) searches for the coordinate of the point of the upper left 
edge of each stroke set of (21), (22), and (23), and sends out the coordinate value to word train 
generation equipment (6) through an alphabetic character, notation judging equipment (3), and a control 
section (2). Word train generation equipment (6) generates a word train from the writing position 
coordinate acquired with the recognition result and writing location detection equipment (5) which were 
obtained with an alphabetic character and notation recognition equipment (4). since a stroke set (22) is 
"a rightward arrowhead" in this example — first ~ {(character string on the left-hand side of an 
arrowhead) — the character string of the sequence a (arrowhead) and} (character string on the right-hand 
side of an arrowhead) is generated. The character string is shown in drawing 2 (b). 
[0023] Next, the replacement to an imagination word with the semantics and the grammatical attribute 
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which are equivalent to the nolHon to a notation part, and a supplement are performed, referring to the 
conversion dictionary section (7). Some contents of the conversion dictionary section (7) are shown in 
drawing 4. It is the character string of arbitration in drawing 4, and (SI) (S2) each of <P1>, <P2>, and 
<V> is imagination words registered in the word dictionary section (8). The contents of a dictionary of 
these words are shown in drawing 5 with the word of others which are used in drawing 2 and drawing 3. 
By referring to the word dictionary section (8) further, the character string after conversion is divided 
per word, and is outputted to language analysis equipment (9) as a word train. 
[0024] The character string which includes an arrowhead like drawing 2 (b) by this is changed like 
drawing 2 (c). To the word train inputted from word train generation equipment (6), language analysis 
equipment (9) analyzes syntax based on the syntax rule first, and creates a phrase structure tree as shown 
in drawing 2 (d). Then, the semantic relation between each component is analyzed to the obtained phrase 
structure tree. 

[0025] Processing of a semantic analysis is performed referring to the grammatical attribute of each 
word of the word dictionary section (8). By referring to semantic - concept / particle-connection relation 
attribute of verb <V>, a case element "document A<P1>" can be decided as it is a verbal <V> objective, 
and a case element "a printer <P2>" is a verbal <V> target rank and verbal <V> semantics is 
"outputting." A semantic structure as finally shown in this drawing (e) is obtained as a result of a 
semantic analysis. The obtained semantic structure is sent out to the activation section (10), and the 
contents of the document A are outputted from a predetermined printer. 

[0026] Next, the actuation to the input shown in drawing 3 (a) is explained below. It is the writing stroke 
set into which each of (31), (32), and (33) was inputted from the coordinate input unit (1) all over this 
drawing. "A rightward arrowhead" and a stroke set (33) are recognized [ a stroke set (3 1) ] to be 
character strings "Mr. Suzuki" for a character string "TEL" and a stroke set (32) like the case of 
previously by the alphabetic character, notation distinction equipment (3), and an alphabetic character 
and notation recognition equipment (4). Moreover, the writing position coordinate of each stroke set is 
searched for by writing location detection equipment (5). 

[0027] Word train generation equipment (6) generates the word train which makes the character string 
first shown in this drawing (b) using these results, and is continuously shown in drawing 3 (c), and 
outputs it to language analysis equipment (9). Language analysis equipment (9) obtains the phrase 
structure tree of this drawing (d) by syntax analysis, and obtains the semantic structure of drawing 3 (e) 
further as a result of a semantic analysis. In this example, verbal <V> semantics is "sending" from the 
semantic relation between each component. 

[0028] As mentioned above, it becomes possible by using this invention to understand correctly the 
semantics of information including the notation used in various semantics according to a scene like the 
arrowhead used by drawing 2 (a) and drawing 3 (a). In addition, although the approach of using an 
alphabetic character preprinted guide line for distinction of the alphabetic character and notation in an 
alphabetic character and notation distinction equipment (3) is adopted in this example, this may not 
restrict the description of this invention and may use a desirable approach suitably in operation. 
[0029] Moreover, it is also possible to make into an input means the equipment which the application 
range of this invention is not limited only to a handwriting input, for example, inputs with a keyboard, a 
touch panel, etc. as a substitute of each equipment of (1) - (5) of this example, and sends out a code 
train. It is possible to constitute using the various equipments which furthermore perform processing 
about the activation section (10) based on an input, and broad application, such as retrieval of an address 
book and management of a schedule, can be considered besides the output and communication link of 
the document taken up by this example. 
[0030] 

[Effect of the Invention] In case the semantics of the information which consists of an alphabetic 
character and a notation is analyzed, in order to deal with both in the same language system according to 
this invention, he can understand correctly the semantics of information including the notation used in 
various semantics according to a scene, and it becomes possible to cope with it flexibly to various 
inputs. 
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[003 1] Since it is possible to with a brief and natural expression pe^Kt to handwriting in the 
information processor by the handwriting input especially, the effectiveness of this invention is very 
high. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use o£ tbls translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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